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Dear Mr. Provencher:

BWO has completed its annual review of the Groundwater Monitoring Program
and Groundwater Protection Management Program Plan. Enclosed is a summary
of changes to the Plan since its last annual review in September 1998. Several

tables summarizing the current groundwater monitoring program are also
enclosed.
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Summary of Changes to the
Groundwater Monitoring Program and Groundwater Protection Management Program Plan

Pursuant to DOE Order 5400.1, an annual review of the Groundwater Monitoring Program and
Groundwater Protection Management Program Plan (GWP) has been completed. Changes
since last year’s review of Revision 2 of the GWP are listed below.

Safe Drinking Water Act Monitoring (SDWA) Requirements

The monitoring requirements for drinking water have not changed. The non-compliance
reporting time for lead and copper was corrected in the SDWA summary table. Lead and copper
results are to be reported within 10 days after the monitoring period not within 10 days of
monitoring.

Community Assurance
There are no changes.

Early Warning
Collection of weekly tritium samples from on-site monitoring trenches is seasonally dependent.
The groundwater summary table was updated to reflect seasonally dependent monitoring.

Assure Containment -
As a result of damage, well 0129 has been abandoned. This location has been replaced by well
0388.

Site-Worker Assurance
There are no changes.

OU1 Effectiveness
Semiannual sampling of wells 0319, 0344, 0400, and 0402 for VOCs will be added for calendar
year 2000.

Limited Field Investigation Supplemental Monitoring (additional scope)
Semiannual sampling of wells 0347 and 0411 for VOCs will be added to the field scope.

In 2000, field work to investigate the nature and extent of tritium levels in wells that were
hydrologically completed in the lower portion of the buried valley aquifer will begin. Wells
P026, 0302, 0303, 0304, 0330, 0342, 0343, 0347, 0356, 0386, 0387, and 0389 will be monitored
quarterly for tritium.
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Safe Drinking Water Act (SDWA) Monitoring Summary

Non-
Sample Location Test Sampling Compliance Compliance  Non-Compliance
Parameter Frequency Parameter Reporting Action
Time
Potable water taps Micro- 2 samples per 1 positive Close of next  Set of 4 replicate
biological month per 100mL  business day  samples
for each positive within
24 hours
Lead 20 samples 15 pg/L Within 10 Implement corrosion
Copper semiannually 1300 pg/L days afterthe control program
monitoring
period
Production wells Inorganics Every3years MCL forthe 48 hours Confirmation sample
0071, 0271, D076, and (1997} distribution within 2 weeks
distribution system system
locations D01 and
Do2
Nitrate Annually 50% of MCL. 48 hours Quarterly monitoring
for
distribution
system
Exceed MCL 48 hours Confirmation sample
for the within 24 hours
distribution
system
VOCs Quarterly MCL forthe 48 hours Implement best
distribution available treatment
sysiem (OU 1 or provide
alternative source of
water)
Synthetic =~ Onceevery3 MCL forthe 48 hours Quarterly monitoring
organic vears (1997) distribution
chemicals system
Gross alpha Annually >5 pCilL 48 hours Re-sample within 2
weeks for Re-226/228
=15 pCilL 48 hours Conduct non-
compliance action
Gross beta  Annually 50 pCi/L 48 hours Identify major
radiological
constituents in the
sample; conduct non-
compliance action
Tritium Annually 20 nCi/L 48 hours Conduct non-

compliance action
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Supplemental Groundwater Monitoring Summary

Objective Parameters Sample Location Sampling
Frequency
OU 1 Effectiveness VOCs Monitoring wells on-site: P015,  Quarterly
P025, P027, P03 1, P043, P044,
P045, P046, 0063, 0305, 0308,

0313, 0317, 0370, 0373, 0374,
0397, 0410, 0415, 0416, 0417,
0418, 0419, 0420, 0421, 0422,

0423, 0424, 0425
VOCs Monitoring wells on-site: 0319, Semi-annually
0344, 0400, 0402
Limited Field VOCs Monitoring wells on-site: 0312, Semi-annually
Investigation 0315, 0347, 0411
Monitoring wells off-site: 0386, Semi-annually
0389
Monitoring wells off-site: 0387,  Annually
0392
Tritium Monitoring wells on-site: Quarterly
0347, 0356 .

Monitoring wells off-site: PO26,
0302, 0303, 0304, 0330, 0342, Quarterly
0343, 0386, 0387, 0389

e e e e L e ————————S——

Pu = plutonium MCL = maximum contaminant level
Ra = radium TAL = target analyte list

Th = thorium VOCs = volatile organic compounds
U = uranium
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Supplemental Groundwater Monitoring Summary

Objective Parameters

Sample Location

Sampling
Frequency

QU 1 Effectiveness VOCs

Monitoring wells on-site; P0135,
P025, P027, P03 1, P043, P044,
P045, P046, 0063, 0305, 0308,
0313, 0317, 0370, 0373, 0374,
0397, 0410, 0415, 0416, 0417,
0418, 0419, 0420, 0421, 0422,
0423, 0424, 0425

Quarterly

VOCs

Monitoring wells on-site: 0319,
0344, 0400, 0402

Semi-annually

Limited Field VOCs
Investigation

Monitoring wells on-site: 0312,
0315, 0347, 0411

Monitoring wells off-site: 0386,
0389

Monitoring wells off-site: 0387,
0392

Semi-annually

Semi-annually

Annually

Tritium

Monitoring wells on-site:
0347, 0356

Monitoring wells off-site: PO26,
0302, 0303, 0304, 0330, 0342,
0343, 0386, 0387, 0389

Quarterly

Quarterly

Pu = plutonium MCL = maximum contaminant level
Ra = radium TAL = target analyte list
Th = thorium VOCs = volatile organic compounds

U = uranium
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Abbreviations and
Acronyms

ARAR
BVA
CERCLA

CWA
DOE

ER
FFA
FSP

MCL

MCLG
MEIMS

NPDES
NFPL

OAC
OEPA
QA
QAPP

RCRA
SARA

SDWA
SOPs
SwWMU
US EPA
VOC

Applicable or relevant and appropriate requirement
Buried Valley Aquifer

Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, known as
Superfund: Amended in 1986 by the Superfund
Amendments and Reauthorization Act (SARA)
Contract Laboratory Program

Clean Water Act

Environmental Monitoring Plan

Environmental Restoration

Federal Facilities Agreement

Field sampling plan: Defines the details of sampling
and data gathering activities to be used at a site. (See
SAP).

Maximum contaminant level: Established under the
Safe Drinking Water Act

Maximum Contaminant Level Goal

Mound Environmental Information Management
System

National Pollutant Discharge Elimination System
National Priorities List: A list of sites identified for
remediation under CERCLA

Ohio Environmental Protection Agency

Quality assurance

Quality assurance project plan: A plan that describes
protocols necessary to achieve the data quality
objectives defined for an RI. (See SOPs)

Quality control

Resource Conservation and Recovery Act

Residual Risk Evaluation

Superfund Amendments and Reauthorization Act of
1986 (See CERCLA)

Safe Drinking Water Act

Standard operating procedures

Solid Waste Management Uit

U.S. Environmental Protection Agency

Volatile Organic Chemical

Well Head Protection
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1. Introduction

Groundwater monitoring is an important part of the environmental
monitoring and restoration efforts at the Department of Energy (DOE)
Mound Plant. The Department recognizes that past operations have had,
and that current operations could have an adverse effect on groundwater
near the plant. The Buried Valley Aquifer is the primary source of drinking
water for many communities near the plant including Miamisburg and
Franklin.

DOE’s policy is to conduct its work in an environmentally safe manner, in a
manner consistent with federal, state, and local laws, and according to the
terms of the Federal Facilities Agreement with U.S. Environmental
Protection Agency (US EPA) and Ohio Environmental Protection Agency
(OEPA). This program and the procedures herein are the tools necessary to
support this policy with respect to groundwater.

The DOE’s groundwater monitoring objectives are to:

e assure site workers that their drinking water has not been contaminated
by plant activities,
« assure containment of known groundwater contamination,
monitor and provide early warning of impacts due to continuing
and to, -
. _mnhmlmﬂnﬂnandmmuniﬁﬁmﬂﬂwirdrhldngwmﬂhmnut
- been contaminated by plant activities.

Thegrmmdwatummituingnduwkmﬂmﬂmmﬂ?hntp:mﬂy
consists of more than 180 wells and piezometers. Environmental
h:wﬂjguiumwilimuﬁmemh:pufamd,pomﬁa];mhlﬂnuﬁﬂ
continue to be identified, remediation projects will be conducted, and sites
will be proven to be free from contamination. Since conditions will change,
ﬂlhphnmvidmamahodohgym:vﬂuﬂemdmdifylhcﬂmldPhnt
Mmﬁwﬂﬂﬁﬂmmﬁmwmg
investigations and remedial actions reduce the need for monitoring.

1.1 Site Background

The Mound Plant is a DOE owned, contractor-operated, facility on a 306-
acre site in southern Montgomery County in southwestern Ohio (see Figure
1.1). Construction of the Mound Plant began in 1947 and the facility
became operational in 1948, e

Since 1948, Mnundhumwdlsmiuwgmedrﬂwch.dﬂcmpm:ﬂtmd
pmducdnnfacilityinanMnfDDEwﬂpmmd non-weapon programes,
especially in chemical explosives and nuclear technology. The plant’s
principal mission has been to research, develop, and manufacture non-
nuclear explosive components for nuclear weapons assembled at other DOE
sites. Other major operations conducted at the plant include:

Groundwater Monitoring Program
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s  Manufacture of stable (non-radicactive) isotopes for medical,
industrial and general research.

e Development and manufacture of small chemical heat sources for
the national defense program.

« Recovery and purification of tritium from scrap materials
generated by Mound and other DOE sites.

»  Development and fabrication of radioisotopic thermal generators
fueled with plutonium™® to provide power sources for lunar

« Surveillance and testing of explosive and radioactive weapons
components received from other DOE sites.

As a result of volatile organic compound contamination discovered in
groundwater and a 1969 plutonium waste line break, the Mound Plant was
added to the US EPA National Priorities List (NPL) in November 1989. In
1990 the DOE and US EPA signed a Federal Facilities Agreement (FFA)
that directs the environmental restoration effort. The Ohio EPA was added
to the FFA in July 1993.

1.2 Current Mission

On November 22, 1993, DOE decided to phase out the defense mission at

Mound. To lessen the economic hardship on local communities DOE will
transfer all remaining facilities and land to commercial use. Activities are
currently underway to transfer Mound's defense-related programs to other
DOE sites and to shutdown the remaining facilities leaving them in an idle
and safe condition for future economic development. Today, some nuclear
upuaﬁmmﬁnmnmhuDOEsimmmmmuscpmgrm.

The 9-year mission for the Mound Plant is to shutdown operations,
remediate land and facilities, and vacate Mound as soon as possible while
providing the local communities an opportunity to maintain a strong
technical and economic base.

A near term goal is to complete operations and remove all defense-related
nuclear materials from the site. After the cessation of nuclear operations at
Mound, some facilities will require nuclear decontamination. Some
facilities will be demolished.

1.3 Mound 2000

The DOE is using the Mound 2000 process to manage the restoration of the
site. In the Mound 2000 process the plant property has been parceled into
19 tracts of land called release blocks (identified A through S), each of
which is slated for release from DOE to another party at a specific time. A
core team consisting of representatives from DOE, US EPA, and OEPA,
reviews the potential release sites (PRS) within the block and determines
the appropriate action, if any, required for each PRS. [f the cleanup of a
potential release site is recommended, and stakeholders concur, the cleanup
is conducted as a removal action. The removal action would follow
CERCLA guidelines. After all removal actions within a release block are
completed, the Core Team evaluates the risks to human health associated
with any residual contamination. This evaluation is to ensure that future
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users of the land will not be exposed to contamination levels that would
pose unacceptable health risks. A Residual Risk Evaluation (RRE) report is
prepared for cach release block before transfer from DOE to another party.
Figure 1.2 shows the nineteen release block boundaries.

Several nuclear decontamination and decommissioning (Dé&D) and
environmental restoration projects are underway. The current major D&D
projects include:

«  Decontamination and demolition of the SM Building that formerly
housed plutonium operations;

e Decontamination and demolition of Building 21 where thorium ore
was stored; and

e  Decontamination and demolition of portions of R. Building and 5W
Building where many different radionuclides have been handled.

restoration (ER) to eliminate hazards from spilled chemicals and buried
contaminated debris. ER activities include testing of potential release sites
ﬁmmmnfﬂmmmmﬁmmlmhnf
contaminants,

Current remediation activities include:

« Removal of plutonium™* contaminated soil from the Miami-Erie
Canal;

« Treatment of VOC contaminated groundwater in the Buried Valley

. Aquifer near the plant's western boundary;

« Removal of actinium and thorium contaminated soil from the disposal
site known as Area 7,

« Removal of volatile organic compounds contaminating groundwater
near the plant's drinking water production wells; and

« Bioremediation of contaminated soil with petroleum-like chemicals.

The D&D and remediation activities are both being managed via the Mound
2000 process,

Groundwater Monitoring Program

3 Revision 1

Groundwater Protection Management Program Plan



N [ r . /
1
- e J
Al
! Tt g . - t&-
e,
l L .2 T
."'. n.t '!"
— el e K .
e
= Bl
; = PLANT
L A
;" . _.--‘ "
| e
= o 2
&
- { 1‘ ;
] L I
| i
""'L. > .
Figure 1.1 Location of the Mound Plant
Groundwater Monitoring Program Revision 1

Groundwater Protection Management Program Plan



4 .
. B

1/

2 % _4_5 6 7 Y ¥ 10 11 _1&

f1

N

Figure 1.2 Location of Release Blocks

Revision 1

Program
Management Program Plan

Groundwater Monitoring
Groundwater Protection



2. Hydrogeology

An understanding of the facility hydrogeology is an important component
of groundwater protection. The hydrogeology of the Mound Plant has been
studied extensively under the CERCLA process. Results of these
Wmmﬁdhmm@mﬂlm in the table
below and the reference section. .

Table 2.1—Hydrogeology Reports

Document Title

Relevant Information

ﬂ'—*———
DOE 1993 Operable Unit 9, Seismic Refraction Provides analytical data to identify bedrock
Survey Report, September 1994 U.S. Department geology for areas sampled in this program.

Investigation: Buried Valley Aquifer Report. U.S. groundwater system.

of

1994.

DOE 1994. Determination of Aquifer Diffusivity Analyzes the relationship between the Great
from River Level Fluctuations near the U.S. DOE ~ Miami River and the groundwater system.
Mound Facility in Miamisburg, Ohio, U.S.

Department of Energy.

DOE 1995. Operable Unit 9 Determination of Presents information regarding groundwater
Potential Pathway from Source Areas Adjacent and  flows and directions.

within the Buried Valley Aquifer via Ground Water

Flow Modeling and Particle Tracking. U.5.

Department of Energy. February 1995.

DOE 1995. Operable Unit 9,

Hydrogeologic Established background and local groundwater

Investigation: Groundwater Sweeps Report. April quality.

1995.

Infiltration Study of a Portion of the Miami-Erie Examines groundwater recharge rates from the
Canal, Miamisburg, Ohio, August 1996 Miami-Erie Canal into the BVA,

Th:hydmgonlogicuﬂh:gtmdnmﬂuMomdmsimufbe&ockﬁdgﬁ
mdwlleysinwhichﬂmuﬂeylnﬁlhdwimmnmﬁdmdghcia]md
alluvial deposits. Mﬁgnifmhmogicfmrcsuﬂuuumdm
bedrock highs called the Main and SM/PP hills. Between the two hills is a
i valley filled with till and outwash. The western extent of the
uihkayisthcmbmmdmrofﬂmbwindwllcyaqujfnrttmﬁus
the southwest quadrant of the Mound property.

2.1 Bedrock

ﬂdﬂtuihdsmdyaﬂhcbudmdthundnurmc!ﬂnundmmgdwtﬂdundﬂ
Operable Unit 9 investigations (DOE, 1994). As presented in the Operable
UnitﬂBndrockhwutiglﬁm.dumiuhiﬂmdShWPhillmthick
sequences of interbedded shales and limestones that allow groundwater to
flow along bedding planes and vertical fractures. Groundwater flow occurs
within the fracture carapace that exists from the ground surface to a depth
of approximately 50 feet. The fracture carapace is an area that has
interconnected secondary porosity. Below this depth very little if any
groundwater flow exists. The location of several seeps on the Mound

Groundwater Monitoring Program
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property shows the boundary between the fracture carapace and
impermeable bedrock. Groundwater on the two hills generally flows from
the highest elevation toward lower clevations within the fracture carapace.

2.2 Buried Valley Aquifer

Designated as a sole source aquifer by the USEPA, the Buried Valley
Adquifer (BVA) is an extensive aquifer system. The aquifer must be
protected from contamination due to its extensive use as a drinking water
supply. Many investigations of the BVA have been conducted by DOE,
and a partial list is included in the references. The BVA enters the Mound
property in the southwest quadrant of the property and eventually ends in
the east as the bedrock for the main hill and SM/PP hill rises above the
elevation of the buried valley aquifer (see figure 2.1). The BVA is broad
and flat with a very flat groundwater gradient. Groundwater flow is to the
south, except at significant groundwater pumping centers such as the
Power & Light production wells (DOE, 1995a). These pumping centers
affect the groundwater flow direction and rate.

The Mound production wells produce a capture zone that encompasses the
BVA below the Miami-Erie Canal. Several studies have shown that
infiltration from the Canal recharges the BVA. This water is then captured
by the plant production wells. To allow remediation of the canal, the
Mound ER Program rerouted the stream flowing through the south portion
of the canal to an on-site enclosed culvert. The reroute also removes a
potential source of contamination to the BVA, thereby providing additional
protection for the water extracted by the plant production wells.

2.3 Tributary Valley

During the OU-9 Hydrogeologic Investigation a buried gorge was identified
on the Mound Plant site. The OU-9 report speculates that this buried gorge
enters the Mound Plant northward of well 0395, meanders through the plant
beneath the plant drainage ditch, and exits beyond piezometer P026.
Glacial outwash deposits and till fill the gorge. Groundwater flow in the
tributary valley is west-southwest, to the buried valley aquifer near the
Mound NPDES outfall. The tributary valley receives runoff and
groundwater from the Main and SM/PP hills.

Groundwater Monitoring Program 7 Revision 1
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Figure 2.1 Extent of the Buried Valley Aquifer, bedrock and tributary valley.

Groundwater Monitoring Program 8 Revision 1
Groundwater Prolection Management Program Plan



oETRd
-

e AT

Figure 2.2 Groundwater flow directions near the Mound Plant.

Legena
Groundwoi
— f:fr ﬂlﬂﬂlﬂn:

ed conlaurs
Yor DBAL/S%

Groundwater {low
Burisd Velley Aguiler

Groundwater Monitoring Program
Groundwater Protection Management Program Plan

Revision 1



3. Requirements

mmmmmmnfgmuumrmﬂm
byumﬂfeduﬂmdﬂuhﬂmﬂmlﬁims. The regulations that
p:rt:intnliuMmmduitamdimmﬂdinthism:ﬁnn.

3.1 FFA and CERCLA/SARA

MUSEThphmdﬁeandﬁmmlthnﬁumlPﬁmiﬁHLiﬂfNPL]
pursuant to Sections 120 and 105 of CERCLA and SARA in 1989. The
USEPA and DOE entered a Federal Facilities Agreement (FFA) (DOE
1990) to:

e ensure that the environmental impacts associated with past and present
activities at the site are thoroughly investigated and that appropriate
remedial actions are taken;

« establish a procedural framework and schedule for developing,
implementing, maintaining, and monitoring appropriate response
actions at the site. A procedural framework and schedule follow
CERCLA/SARA and RCRA guidance and policies;

. mfnuﬂi‘tﬂcmupuaﬂm,mdung:nfhfmmmm&pmﬁcipmhnuf
the parties;

. idmﬁf?mdcxmﬂrﬁpummﬁmmbcukmﬂm:shc;andm
e establish requirements for remedial investigations that determine the
nature and extent of the threat to public health, welfare, and the

environment.

On July 15, 1993, the FFA became a three-party agreement between DOE,
USEPA, and OEPA.

In the FFA, the parties agree

« that CERCLA response activities performed under the FFA will satisfy
permit requirements, RCRA corrective action requirements, and state
laws; and

«  that with respect to releases of hazardous waste RCRA will be
considered an applicable or relevant and appropriate requirement
(ARAR) as identified in CERCLA.

CERCLA requires that ARARs be considered when determining
appropriate responses to releases of hazardous substances. Response is
defined by the NCP as remediation or removal. ARARs are not generally
applicable to monitoring activities; however, the monitoring presented
herein exceeds the monitoring typically required by RCRA.

Groundwater Manitoring Program 10 Revision 1
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3.2 RCRA

The Mound Plant is operated under a RCRA Part B permit. Because none
Hhmm&gm_rqiu‘mmmm“mkcu
groundwater monitoring requirements.

3.3 SDWA

The Safe Drinking Water Act (SDWA) was established in 1974 to provide
for sanitary drinking water supplies, to protect sole source aquifers, and to
establish a program to control underground injection to prevent
endangerment of subsurface waters. Under SDWA, EPA has the authority
to promulgate primary and secondary drinking water standards for public
water supplies enforced by the state. The primary drinking water standards
are the maximum contaminant levels (MCL) which are the maximum
permissible concentration of a contaminant in water that is delivered to any
user of a public water system. MCLs are to protect human health from
exposure of contaminated drinking water. The EPA also established non-
enforceable maximum contaminant level goals (MCLGs) that are protective
of adverse human health effects. Further amendments o SDWA in 1986
established provisions for Wellhead Protection Areas (discussed below).

In Ohio, the Safe Drinking Water Act requirements are enforced by the
Ohio Environmental Protection Agency Division of Drinking and
Groundwater. The Mound Plant water supply is considered a non-transient,
non-community water system because it has fewer than 15 service
connections with year round service but regularly serves 25 persons over six

" months per year (SDWA 40 CFR 141 and OAC 3745-81). These

rcguhﬁmsm:pﬂ:iﬁcmdistribmedmdﬂﬁed&nmmﬁmmd
sources. SDWA regulations require regular monitoring at
points of distribution for microbiological, inorganic, organic, and
iological constituents known to be detrimental to human health. Specific
monitoring requirements such as location, frequency, analysis methods are
specified in the regulations and will be followed in this plan. .

3.4 Ohio Wellhead Protection
Program '

The federal SDWA Amendments of 1986 mandate that ach state develops
a wellhead protection program to protect public water supplies that utilize a
groundwater source. Federal guidelines were developed by USEPA with

mchtuEufmgnmd:whpnmlumm:b:indiﬁdm]mu'smeds. The

OEPAhlheluﬂlﬂrizingwformumlnﬁngmfammdminﬂhiu.

mﬂﬂhpmm-wahmhmhﬂlmthcﬂhiahghlminm?
:mmwﬂ-wmmmmpmmm}mm
legislation failed to pass. This program is being implemented across the
state, voluntarily, by public water purveyors. Mound Plant voluntarily =
implements portions of the Ohio Well Head Protection program.

The WHP program as proposed to the legislature contains six key elements:

Groundwatar Monitoring Program
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L Delineate the WHP area using the method most applicable to the
type, setting and resources of the public water system.

IL Identify potential pollution sources by determining past, present,
mdpwﬂdhdmtﬂiviﬁuhmdmmw:u

I Develop management strategies that initiate policies and
pmoedmutupmmmmhﬁmnfpmuuorpwmedm

Iv. Develop a groundwater monitoring plan that will adequately
if implemented.

V. Develop or modify contingency plans for emergency response and
identify alternate short and long-term water sources.

VL Dcwhppd:li:i:whmm'mpmglmmhfmmmﬂ
allow participation by the public in planning efforts.

Most elements of a WHP are covered by this plan. However, with respect
to items I, TI, and 111 off-site potential sources that could be captured by
mmmmnﬂmm The monitoring plans
presented in this document address elements II1 and IV with respect to
sources from the Mound Plant. The fifth element, the identification of
ﬂmmmmmmmhmmdmm
shq:ldbeaddrmmdb}rdmphnning‘mquiredhmmic redevelopment
of the Mound Plant. Element V1 is also addressed by the ER process.
CERCLA newsletters and public meetings address the process of educating
and informing the public to the process of CERCLA and the status of the
ER Program at Mound. As portions of the Mound Plant are transferred for
commercial development, it will become the responsibility of the major
landowner to ensure that the well head protection is fulfilled.

3.5 Ohio Administrative Code

Some Federal environmental laws such as RCRA and SDWA delegate day
to day compliance and enforcement actions up to state environmental
agencies. In following the federal laws, states can adopt federal laws
directly or establish their own stricter laws. Ohio EPA regulations
established in the Ohio Administrative Code (OAC) are based upon
mylhmmdmfmmﬂofﬂmﬁduﬂhmwi&m:wiﬂnsmc
variations. Regulations related to groundwater monitoring are found
throughout OAC Chapter 3745.

3.6 DOE Order 5400.1

DOE Order 5400.1 requires DOE facilities to comply with aH applicable
federal, state and local environmental protection laws and regulations. The
order is proposed to become law under 10 CFR 835. It also requires the site
to develop and implement an Environmental Monitoring Plan (EMP) for
effluent monitoring, meteorological monitoring, and environmental
surveillance. Guidelines are also established for laboratory procedures,
dose calculations, reporting, quality assurance, data management, analysis,
and statistical treatment. Effluent monitoring (discharges into any
environmental compartment) and surveillance monitoring of off-site
locations 1o allow early contaminant detection are groundwater subtasks. In
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1996, the EMP was revised, re-establishing guidelines for effluent,

meteorological, and environmental surveillance monitoring. Groundwater
protection monitoring is part of this overall site-wide monitoring program.
The am outlined in the following section presents the detailed plans

S — 13
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4. Monitoring Program

Groundwater monitoring at the Mound Plant needs to satisfy all applicable
nguhtiuupuuiningmlhcmymw&m.mdclmmofgmmdm.
Thhprumm‘spwpmhmmﬁdcmuhmingﬂmismmpﬁmmthm
mguhﬁmundmmd:phnhhug-tmm.

When considering the regulations in Section 3, the groundwater monitoring
mmﬂhmmmﬁmwﬁFMFﬂmmm
SDWA, and the Ohio Administrative Code. In addition, the Mound Plant
pumﬂymndunhnmplmmulmmimtmwhichismupmiﬁaﬂy
mandated by regulation but is considered useful.

Plate 1 hampnfmﬁminghcﬁmsdhmndhihﬁﬁaﬂnwingmcﬁm.
4.1 SDWA Monitoring

snwammmwmufmmfm
microbiological, inorganic, organic, and radiological constituents known to
be detrimental to human health. Drinking water monitoring requirements
mimplem:mndmnﬁmympuioduftimcknmnsnﬂomplimu
Period. Momm”pwhdsmhwnmmpﬁmwclc. Based on
ﬁmﬁmﬁmtﬁ:ﬂﬂh[ﬁhﬁngmﬂﬁrmmd'ﬂmmﬁsimismed
the monitoring requirements stated in OAC 3745-81 for the Mound Plant.
OEPA has designated the Mound Plant water system &s a non-transient,

non-community, public water system.

Dmingthemmsenf:mmplhwepcﬁod,mnni:mhlgmquhﬂumEmbc
decreased if a constituent is detected but is reliably and consistently below
the Maximum Contaminant Level. In 1994, the OEPA notified Mound
Plnntﬂutmnnitu‘ingfor\'ﬂ&mlﬂhemdumdﬁumqumdym
annually. However, the Mound Plant considered it to be more prudent to
mqmmmmmﬁormnmm
wells to the OU1 historic landfill.

mmguhﬁmdm&arquhﬂmbhdudingﬂumﬂymmbe
mmmw.hm&mmwmﬂmum
permissible levels, and reporting. The analytical methods are presented in
Table 4.1 and other requirements are listed in Table 4.2.

The Safe Drinking Water Act specifies the maximum contaminant levels
(MCLs) permitted in drinking water. Table 4.2 also lists the actions that
must be taken if the MCLs are exceeded. e

If an MCL is exceeded, plant personnel will be notified of potential health
risks and an accelerated monitoring schedule would be implemented.
Quarierly monitoring is the only requirement if constituents are detected
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with concentrations below MCLs, and this is the present situation for
VOCs. OEPA can waive quarterly monitoring requirements if no
constituents are detected. This was the case with respect to synthetic
organic compounds in 1994 and 1996.

Table 4.1. SDWA Monitoring Parameters and Analytical Methods

Parameter Analytical Method

Microbiological EPA 909A

Inorganic Standard methods EMSL91, EMSL83, AND EMSL
Nitrate Standard Methods, EMSL83, EMSL

Volatile Organic Compounds (VOC) EPA 524.1

Synthetic Organic Compounds (SOC) EPA 504, 505, 506, S08A, 515.1, 547

Gross Alpha & Beta

EPA 302

Tritium

EPA 306 :

Standard Methods - Standard Methods for the Examination of Water and Wastewater 17° Edition, EMSL9] -
Methods for the Determination of Metals in Environmental Samples, EPA/600/4-91/010, EMSL83 — Methods for
Chemical Analysis of Water and Wastes, EPA-600/4-79-020, Revised 1983, EMSL - Determination of Inorganic
lons in Water by lon Chromatography, EPA/GO/R-93/025

Regulations require that the public water system be sampled from each
entry point to the distribution system after any application of treatment.
Treatment consisting of softening, disinfecting by chlorination, and adding
corrosion inhibitors occurs at the Powerhouse and Building 24. Sampling is
conducted at distribution points D01 and D02, located in the Powerhouse

and Building 24 respectively.

As a best management practice, samples are collecied from the production
wells at points PW1, PW2, and PW3 (denoted as wells 0071, 0076, 0271 in
ER program documents) according to the monitoring schedule in Table 4.2.
This practice provides practical water quality data that can be used in case
of a pump failure or any other emergency.

The historical landfill, in Release Block I, also affects what wells are used
and their pumping duration. The OAC requires that if each source of water
cannot be represented during a sampling period, then successive samples
shall be taken in the following sampling periods until all the sources that
supply water have been monitored (OAC 3745-81-24 B-2). Mound
pmducﬁnnwcﬂs?‘iﬂmd?%’]mmdquamﬂymmmmnmly
with this regulation. However, production well PW1 (PW1, 0071) is used
mlyhmnmimupmqﬁngﬁarpmlmgudpn‘hdsmminuﬂﬂin
VOC concentrations. When in operation, production well PW1 is sampled
weekly for VOCs in order to guard against exceeding the MCLs. The
OEPA concurred with this strategy during the 1994 survey of the water

system.
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4.2 Supplemental Monitoring

Tnmﬂﬂthephﬂhapuidh-mmaiwnfmm,
required by the regulations. meymmhnm!mmm
bmpufmmcdﬂmnﬂ]wdls,umchu.mhﬁhmitcmdoﬁm
ﬁhdmm:vuiﬂyufpnpm.mspeciﬁmufﬂmmmgm
discussed below.

Suppmulmuuhu‘ingisdiwuﬁomrymdmtumdnudbyrcguhﬁun,
Thﬁ,thispmﬁmofﬂ:cphnhmhjndhhﬂgﬂawmmdmayb:
affected if funding were insufficient.

421 Monitoring for Community
Assurance

mmmmwmmﬂmm:ﬂ
mﬁdtmmhuimmﬁﬁudmmmmm
of radionuclide concentrations. The plan presented in Table 4.3 includes
the monitoring of:

« seven local communities’ water supply for tritium,
wwitium concentrations in wells downgradient (i.e. west of Mound Plant)
of the Mound Plant,

« plutonium and uranium concentrations downgradient of the plant

Table 4.3 identifies wells selected for off-site supplemental monitoring.
Thcs:wellsmuhdndei!hwmpmvidemﬂymingufpomﬁal
contamination or to monitor existing plume. The selected wells could be
changed upon evaluation of data. Results for these wells will be compared
mHCLmﬂhﬂgmmdmmhtﬁmfwﬂaniedVlﬂethuime
bedrock. mmmmmﬂvammwmnu-
9 Hydrogeologic lnvﬁﬁguiun:{]mmdwerSwupschmmpﬁl 1995).
[fl:igpiﬁmtchamiuymmdwnﬁquﬂityisvuiﬁnd,USEPh,ﬂEPﬁ
and affected property owners will be notified.

4.2.2 Monitoring Containment of
Known Contamination

Other locations are monitored to assure that known groundwater
contamination is contained and not migrating towards points of use. The
M'Htpnintofus:isﬂmenﬂPhﬁpmdudimwnﬂsﬂlﬂmpph'
drinking water for the plant. These production wells pump alarge amount
of water, and consequently, groundwater flows toward them.
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Table 4.2 SDWA Monitoring Requirements

Sample Location Test Sampling Compliance Reporting Non-Compliance Action
Parameter Frequency Parameter  Time
Plant taps in Buildings Micro- 2 Samples per 1 Positive Close of next  Set of 4 replicate samples
102 and OSE biological  month per 100ml.  businessday  for cach positive within
24 hours
Production wells PW1, Inorganics [Every 3years MCL forthe 48 hours Confirmation sample
PW2, PW3 and (1997) distribution within 2 weeks
locations D01 and D02
Nitrate Annually 50% of 48 hours Quarterly monitoring
MCL for
distribution
system
Exceed 48 hours Confirmation sample
MCL for within 24 hours
_ fistributi
VOCs Quarterly MCL for 48 hours Implement best available
the treatment;
distribution 0U-1 P&T or provide
system aliernative source of
water
Synthetic Once every 3 MCL for 48 hours Quarterly monitoring
Organic years (1997)  the
sysiem
Giross Quarterly >5 pCilL 48 hours Resample within 2 wecks
Alpha for Radium 226/228
>15 pGilL 48 hours Conduct non-compliance
action
Gross Beta  Quarterly 50 pCifl 48 hours Identify major
radiological constituents
in the sample; Conduct
non-compliance action
Tritium Quarterly 20 nCi/L. 48 hours Conduct non-compliance
action
Pre-1987 buildings Lead Ten samples  15ug/L Within 10 Implement or evaluate
with copper pipes and Copper annually 1300 ug/L -hysnft corrosion control
lead-based solder monitoring program; twenty samples
every 6 months
Pre-1983 buildings Lead Ten samples  15ug/l Within 10 Implement or evaluate
with copper pipes and  Copper annually 1300 ug/l. days of corrosion control
lead-based solder monitoring program; twenty samples
every 6 months

Revision 1



The Mound ER Program, under Operable Unit 1 (OU1), is remediating
vmmmmiummmmmﬁn, The
remediation efforts are designed to remove VOCs leaching into the
gmdmmdmmiyﬁnnmdﬁephu'spmdnnimmlls.

l}nhDUI,lmkﬂmﬂshmnmmdﬂm:mngnﬁs
of the remediation process. However, to assure the safety of the plant
drhkhgwﬂﬁmly,ﬂhhﬂ?ﬁhﬂmmmdmufmmhm“us
hdﬂ&ﬂdqwiyfmmlﬁhmimmmuﬂywmnguf
migration towards drinking water sources. The monitoring locations chosen
for this are P015, P025, P027, P031, 0317, and 0410. If the VOC
concentration increases at these locations, the corrective action will examine
alternate sources of water with an additional well as the most probable
solution.

Tmadﬁﬁmlmnfmmimdmmdmhlwbmidﬂuiﬁad.
m&nuisujuﬂmﬁlndwﬂiﬂnnfﬂmprw(}Ul site. Samples
from wells 0315, 0347, 0386, and 0389 contain trichoroethene (TCE)
results slightly sbove the MCL of § ug/L. The second area is indicated by
similar TCE results near well 411. Samples from both areas also indicate
concentrations of selected metals above MCLs. Nested well pairs
0386/0389 and 0387/0392 and well bedrock well 0411 are selected to
monitor these areas. A separate investigation is planned to determine the
sources of these problems.

4.2.3 Monitoring for Early Warning

Mmitnﬁngntwuinhnnimﬂsnwmumwlywmﬁngnf
groundwater problems. Because of past and continuing plant operations,
decommissioning and remediation projects there is still reason to study and
monitor for groundwater contamination on the plant site.

SM/PP Hill has a fractured bedrock carapace. Groundwater flow is diverted
lﬁmﬂydrmghlhtshlhwmwndmﬁwmunsofMu:m
until it emerges at several hillside seeps. In the early 1980s, nine trenches
mmmmmmmmpmidmuf
contamination. Mmhckﬁl]edwﬂhpusiugnmlmdshpod
WdaF?CmitorhgweﬂfmmﬂwﬁmufgmndWmlﬁ. In
uddhhnmﬂwumdmmdm.mﬂmﬂwhgwlhmpwiﬂumd
tumnnimrgrmuﬂumm‘ﬂuwhgﬁumﬂumhﬂ]mdﬂuSMFPFhm into
the tributary valley.

Sumelnmﬁmsmmlndbmms:ﬂmrhnwbmsnmplndfarmy
years and provide a baseline. The baseline is necessary to understand
current results and to assess whether groundwater quality is improving or
degrading. A significant change in trend is a signal that some process
change has occurred. If the change is adverse, operating practices will be
reviewed in attempt to determine and correct the cause.

Locations selected for early warning monitoring and flow regime
monitoring are listed in Table IV 3.
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Results of supplemental monitoring will be analyzed for trends after each
sampling event. Summaries of results will be included in the Mound
Annual Site Environmental Report.

4.3 Sampling Program and
Procedures

Implementation of this plan involves the collection, compilation and
analysis of data. Methods and procedures are in place that provide the
necessary quality level or quality objectives. These methods and procedures
are divided into five groups; field standard operating procedures, field
methods, analytical methods, quality assurance methods, and data validation

Table IV.3. Summary of Supplemental Groundwater Monitoring Program

Objective Parameters Sample Locstion Sampling
Frequency
Community Assurance Tritium Community water supplies: Franklin, ~ Monthly
G Miamist
Middletown, Springboro, West
Carrollton, Tipp City
Monitoring wells off-site 0127, 0128,  Quarterly
0129, 0303, 0376, 0377, 0383
Private wells 0940, 0905, 0906, 0907, Monthly
0909, 0912 Seasonally
Isotopic Plutonium, Miamisburg, Tipp City Monthly
Uranium
Isotopic Plutonium, Monitoring wells off-sitc 0129, 0303,  Semi-
Uranium, and Thorium 0376, 0377, 0383 Annually
Early Waming VOCs, TAL Metals and On-site 0353, 0379, 0382, 0712, Semi-
Tritium 0713, 0714, 0726, 0727 Annually
VOCs, TAL Metals, Monitoring wells on-site 0111, 0119,  Semi-
Tritium, Isotopic, 0125, 0314, 0345, 0346, 0395 Annually
Plutonium, Uranium,
Thorium, Radium
Tritium Monitoring well trenches on -site Weekly
0712, 0713, 0714, 0725, 0726, 0727,
Seeps 0601, 0607
Assure Containment VOCs, TAL Metalsand  Monitoring wells off-site 0123, 0129, Annually
Tritium 0158, 0302, 0303, 0343, 0376, 0377,
0378, 0383, 0389, 0392
Assure Containment near VOCs PO15, PO25, P027, PO31,0317,0410  Quarterly
plant drinking water supply
Site-worker Assurance Tritium and Isotopic On-site production wells 0071, 0271,  T: weekly
Thoriuwm Th: grtly
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Table 4.4. References to documented procedures

GMP Monitoring Analytical QA Methods Data SOP Reference
Methods Validation and
Reporting
SDWA Regulation MD-80033 MD-80030 MD-80030
Dictated
Community Assurance MD-80030 MD-80033 MD-80030 MD-80030
Early Waming MD-80030 and MD-80033 and MD-80030 and MD-80030 and

Methods Methods Methods Methods

Assure Containment MD-80030 and  MD-80033and MD-80030and ~ MD-80030 and

Methods  Methods ~  Methods =~ Methods

Site-worker Assurance

MD-80030 MD-80033 MD-80030 MD-80030

ET&M = Environmental Technology and Monitoring

mmdmmnm&wmmum
(DOE 1995), the Methods Compendium (DOE 1996), and procedures cited
in manual MD-80030 (EG&G 1996). Safe Drinking Water Act sampling
mﬂmpurﬁng‘upufmmedinmdmwithmmunlmﬂﬂlumdm:
state regulations. Table 4.4 lists the procedures that will be followed.

ThcmlhgpumdmmﬁswdhnhuGU#QAPPAppmdixﬁ,&mER
Methods Compendium, and in MD-80030. A partial listing of relevant
SOPs are listed in Table 4.5. The sampling procedures identify field
nwuurmmnsmdinfmuwﬁnﬂmbtrmded.

4.3.1 Sample Identification

To facilitate electronic storage of data to the ER Program database, the
following sample numbering system will be used. An identifier of the form
GMP-ZZZZ-T-WWWW-YRXXXX will be used to incorporate data into
Mound Environmental Information Management System (MEIMS) where:

GMP - Groundwater Monitoring Program
ZiZZ - SDWA for Safe Drinking Water samples
SUPP for supplemental

(Special projects may have other ZZZ7 designations.)
T: 0 = no QC sample

1 = field duplicate

2 = trip blank

3 = matrix spike

4 = matrix spike/laboratory duplicate
WWWW - Location 1D
YR - Two digit year representation — 97, 98, etc.
XXX - Unique sequential four digit sampler identifier to be used on
the laboratory chain-of-custody
Example: GMP-SDWA-0-0387-970001
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4.3.2 Quality Control Samples

Field quality control (QC) samples should be collected in proportion to the
number and type of samples required. As a general guide, Table 4.6
summarizes typical QC requirements for each of the Mound sampling
program types as a number of QC samples per the total number of samples
collected during any given sampling event.

4.3.3 Analytical and Field Methods

Different analytical methods are applied to the samples collected. Table 4.7
is a list of the moniloring type, parameter(s) and the associated analytical
methods. The SDWA requirements were extracted from the OAC 3745-81-
24 and 27. Supplemental monitoring analytical methods were chosen based
on the monitoring objectives and desired detection limits and established
procedures.

Field methods will be used when there are less stringent data reporting
requirements or fast turn around time is needed provided the field method is
capable of meeting the designated data quality objective. Analysis of
SDWA samples must be completed by a state certified laboratory.
Radiological analysis for isotopic uranium, plutonium and thorium; gamma
spectrometry and tritium will be performed by procedures listed in the ER
Methods Compendium and MD-80030.

4.3.4 Data Validation and Reporting
Methods

'4.3-.4.1 Reporting Laboratory Data

Contract laboratories have several “tiers” of analytical results reporting.
The tiers range from I to 1. A Tier I report usually contains the parameter
name and associated value or a less than detection limit value, method blank
results, and laboratory control standard results. Tier [l contains Tier |
reporting and the dates analyzed to enable evaluation of hold time
compliance. Tier Il is required by the EPA Contract Laboratory Program
(CLP). It contains Tier II plus matrix spike recoveries, run sequence logs,
calibration data, instrument checks, chromatograms and instrument
printouts, a narrative describing the results and any anomalies during
analysis, and CLP standard forms.

Laboratory reports for Supplemental and SDWA monitoring will be Tier I1.
Groundwater data collected during special ER Program investigation could
be reported at Tier L, Il or Il depending on the specific needs (see Methods
Compendium, Methods Q-005, Q-014). -

-

4342 Data Review and Validation

A review of analytical resulis will be conducted by the Mound ER Program.
Because periodic groundwater monitoring establishes a trend, expected
resulis can be determined in advance of receiving laboratory results.  [f an
analytical result deviates from the expecied trend then further review and,
possibly full validation, of the laboratory report is required. If full
validation is deemed necessary, it will be conducted and documented per
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the procedures in the Methods Compendium. Validation results will be
incorporated into the MEIMS database.

4343 Data Management and Reporting

Except for SDWA results, data collected will be entered into the Mound
Environmental Information Management System (MEIMS). The data can
then be retrieved and used to conduct trend or other analyses. Ohio EPA
mmsnw&mumudmmdudm:mlﬂ,m.md
5022. Therefore, these results will be managed separately.

Statistical control charts will be used on selected wells and key analytes to
evaluate data trends against the baseline. These charts will be updated and
evaluated after each sampling event. A summary will be presented at FFA
and AIP meetings as appropriate or upon request.

The results of the Groundwater Monitoring Program will be formally
reported in the annual Mound Site Environmental Report.
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Table 4.5. Standard Operating Procedures from the OU9 QAPP
Pertinent to Groundwater Sampling

SOP Task Purpose
-

L1 General Instructions for To provide field personnel with instructions regarding activities 1o be performed before,
Ficld Personnel during, and afier ficld investigations

1.3 Sample Control and To define the sicps necessary for sample control and identification, data recording, and

14 Sample Containers and ~ To provide guidance in the selection of suitable containers for samples, container

recommended preservation techniques for waler, wastes, sediments, shudges and sodl

15 Gruide o Handling, Ta provide a general guide for packaging and shipping samples of environmental and
Packaging, and Shipping hazardous materials to the lsboratory. In addition, instructions are provided 1o select the
Samples correct category for packaging and shipping samples of unknown comtents.

1.6 General Equipment To describe methods for the decontamination of field equipment potentially contaminated
I i P le collects

18 Personnel To describe the equipment and procedures required for the decontamination of persons
Decontamination Level ' who have performed field activities in Level D protective clothing.
Protection

LIS Guide to Wasie To provide general guidance and specific procedures for the management of investigation-
Management denved material (TDM) at the Mound Plant.

To identify well-purging procedures for evacuation of stagnant water from the well bore
and its replacement by groundwater in sufficient quantitics so that a water sample
representative of the formation of completion can be collected.

To obtain refishle and sccurate measurements of the field chemistry (pH, temperature,
electrical conductivity, alkalinity, dissolved oxygen, redox potential) of water quality
samples. It should be noted that dissolved oxygen is not routinely measured as part of
groundwater monitoring.  Refer to the Field Sampling Plan (F5F) or Work Plan (W) for
details on the measurements to be performed.

23 Sampling Monitoring
Wells with a Bladder Pump

To use a bladder purmnp 1o obtain representative groundwater samples at shallow depths
that are beyond the capabilitics of a peristaltic pump.

24 Sqll:glh'lmlctuq. TﬂMlmﬁwMMIMﬂmtﬂm{mmﬁﬂm
Wells with a Bucket-Tvpe  of suction lift pumps when volatile air stripping is of concemn, well-casing diameters are
Bailer o0 narmow to accept submersible pumps, or other difficull conditions are present.

25 Sampling Moaitoring To obtun & representative sample of the groundwater at depths beyond the capabilities of
Wells with & Submersible  peristaltic pumps when bailing and bladder pump is ineffective

16 Sampling Monitoring To collect a representative sample of the groundwater from a shallow well (less than 20
Wells with a Peristaltic leet deep). -
Pump

2.7 Sampling Commercial, To define guidelines for field personnel 1o follow in sampling commercial, municipal, and
Municipal, Domestic Wells  domestic wells

2% Sampling for Volatile To outline procedures for collecting a representative groundwater sample and transportng
Organics it from its onginal environmental 1o the laboratory for analysis of trace volatile organics

Section 3 Hydraulic Testing

il Water Level Measurement TPMhmmhmmmmdmm“ﬂ.m

piczometer

SOP Numbers from OL-9 QAPP April 1995
Some SOPs may not apply to all moniloring events
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Table 4.6. Typical Groundwater Sampling Quality Control Requirements

Objective Duplicates  Trip Blanks Matrix Spikes  Rinsate
SDWA Monitoring 1 per 10 None None None
samples'
Supplemental - 1lessthan  None None None
Community Assurance the
collection

Supplemental - Flow 1 per 10 | per shipping package 1 per 20 samples 1 per 20 samples
Regime Monitoring samples containing VOCs sent to offsite lab  collected with non-

dedicated equipment

Supplemental - Early 1 per 10 | per shipping package 1 per 20 samples | per 20 samples
Waming samples containing VOC sent 1o offsite lab collected with non-
samples dedicated equipment

Supplemental - Assure 1 per 10 1 per shipping package 1 per 20 samples 1 per 20 samples
Containment samples containing VOC sent to offsite lab collected with non-
samples dedicated equipment

Supplemental Assure 1 per 10 1 per shipping package 1 per 20 samples 1 per 20 samples
Containment near samples containing VOC sent to offsite lab collected with non-
Plant Drinking Water samples dedicated equipment

Supply
*  Duplicates for SOWA monitoring are done as a best management practice and are not mandated.

Table 4.7. Parameters and Analytical Methods for Supplemental Monitoring

Parameter Analytical Method

Volatile Organic ER MC A-002

TAL Metals ER MC A-005

Tritium ER MC F-004 / MD-80030 OP 2261
Plutonium ER MC F-001 / MD-80030 OP 1272
Uranium ER MC F-001 / MD-80030 OP 3266
Thorium ER MC F-001 / MD-80030

ER MC — Environmental Restoration Methods Compendium
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5. Special Projects

Groundwater monitoring may be required by special projects such as
Operable Unit 1, Environmental Restoration short-term investigations,
Potential Release Sile investigations and RCRA closures.

The Mound Environmental Restoration Program is required through the
Federal Facilities Agreement to identify, investigate and, if necessary,
remediate all potential historic sources of releases of contamination. DOE,
USEPA and OEPA have developed the Mound 2000 process to expedite
this work. In the process, all available information for each potential
release sife is evaluated by a “Core Team” consisting of representatives
from DOE, USEPA and OEPA. They determine the appropriate action
required for each PRS, if any. Some PRSs will require further investigation
including possible groundwater studies.

Generally, specific ER Program investigations will take the form of a
project. They will have a specific goal and a defined timetable. The work
will be defined by unique sampling plans, and the results reported
separately. Ultimately, however, all of the data is entered into the Mound
Environmental Information Management System.

5.1 Operable Unit 1

Operable Unit 1 is a four-acre site characterized by low level chlorinated
solvent contamination in soil and groundwater. The contaminated
groundwater is in a shallow, highly permeable, sandy-gravel, sole source
aquifer that provides drinking water for the Mound Plant and cities along
the Miami River. The contaminated soil above the aquifer holds the same
contaminants, generally in the range of 100 parts per billion, but in some
areas as high as 25 parts per million.

Presently the ER Program is installing a system to remediate VOCs present
in Operable Unit 1. Remediation is complicated by a historic landfill that
overlays a portion of the site. Remediation will stop migration toward the
Mound Plant production wells and eliminate exposure to VOCs.

The ER Program monitors several wells to determine the effectiveness of
the remediation process. Based on an agreement between DOE and Ohio
EPA the following OU1 wells are monitored for VOCs on a quarterly basis.

POI1S, PO2S, P027, PO31, 0317, 0410, P043, P44, P045, P46, 0305, 0308,
0313, 0370, 0373, 0397, 0415, 0416, 0417, 0418, 0419, 0420, 0421, 0422,
0423, 0424, 0425 E

Locations PO15, PO25, P027, PO31, 0317, and 0410 are also being
monitored 1o meet objectives in the supplemental portion of the monitoring

program.
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6. Well Installation and
Abandonment

For the past twenty years there has been much groundwater monitoring
conducted at the Mound Plant. As a result, in August 1996 there was a
network of 184 monitoring wells (including piezometers). These wells
have been installed for a variety of reasons and not all of these wells are
required for monitoring. Each well is an environmental liability because of
the direct conduit to groundwater resources. Although the wells are
secured, there is potential for vandalism. In this plan and in future revisions
of this plan, each well will be evaluated to determine whether the
monitoring well is useful for future monitoring. Wells that are not useful
will be abandoned.

6.1 Monitoring Network Evaluation

The current network was evaluated using the stepwise procedure below. A
list of all wells evaluated and the future use criteria are presented in
Appendix A. Plate 3 is a map of the complete Mound Groundwater
Monitoring Network.

Step | - Determining Usable Wells and
Piezometers

Each well and piezometer in the existing monitoring network is
evaluated against the following criteria. If the monitoring well fails
two of the three conditions the well is not suitable for future use
and is marked for abandonment.

« s the monitoring well constructed as per USEPA Technical
Enforcement Guidance Document guidelines for monitoring
well standards?

« Does the monitoring well provide water quality samples and
measurements that are representative of the aquifer it is
M

« Have the original objectives of the monitoring well been
achieved?

Step Il - Monitoring Location Evaluation
Criteria '
The monitoring locations that passed Step 1 are evaluated for their

usefulness in meeting SDWA monitoring requirements or supplemental
monitoring goals. The following criteria were used.
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* Is the monitoring location hydrogeologically upgradient of the Mound
Plant and in the BVA - a suitable background location?

e s the monitoring location hydrogeologically down gradient of the
Mound Plant in the BVA and near the CERCLA OU1 compliance
boundary?

¢ Is the monitoring location within the Main Hill or the SMPP Hill
bedrock hydrogeologic regime a supplemental assessment need?

« Does the monitoring location have either an extensive historical water
quality and water level database or was (is) it used for compliance or
supplemental monitoring? Al

s  Does the monitoring location have water quality constituents that are
greater than background or organic concentrations that have shown an
increasing trend that requires supplemental evaluation?

Step lll - Evaluating Monitoring
Locations for Other Potential Uses

Monitoring locations that are on-site and are not required to meet the
objectives above (Step IT) are evaluated by the following criteria.

s Is the monitoring location either near a PRS or within a PRS that
requires further monitoring to assess the PRS status?

s Does the monitoring location have existing groundwater quality
anomalies?

s [s the monitoring location within an area that could assess the OU-1
remediation effectiveness?

If these criteria failed the monitoring well is not needed and may be
abandoned.

6.2 Results of Well Evaluation

After applying the procedure above, fifty-six wells were not required for
this plan and could be abandoned. These wells are shown on Plate 2. The
evaluation is summarized in Appendix A.

6.3 Well Abandonment

Wells will be abandoned using the Site-Wide Well Decommissioning and
Abandonment Program Plan (DOE, 1992). Each closure will be
documented as the plan describes.

Each well closure will be planned taking into account the unique physical
conditions that exist at the well. After completion.of all work in a Release
Block, the usefulness of wells in and around that Block will be evaluated
and abandoned if appropriate.

After abandonment, an Ohio Department of Natural Resources, Division of
Water, Water Well Sealing report will be completed and sent to ODNE.
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6.4 Well Installation

In 1996, several wells were removed from the plant western boundary to
support the Miami-Erie Canal remediation. Wells 0420, 0421, 0422, 0423,
0424, and 0425 and piezometers P043, P044, P045, and P046 were installed
to replace those removed. Monitoring plans have not been finalized for

these wells.

Well installation, when required, will follow established ER SOPs.
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Attachment 2

Responsibility Matrix for Groundwater Monitoring Under the Groundwater

Monitoring Plan

Objective Funding Execution

Site Worker Assurance, SDWA Monitoring ET&M ET&M
Community Assurance ET&M ET&M
Early Warning from established baselines ER ET&M
Early Warning, all other ER ER

Assure Containment ER ET&M
‘Assure containment near plant drinking water supply | ER ER

Establish baseline for effluent comparison ET&M ET&M

Groundwater Monitoring Program 3l
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Plates

Plate 1: Mound Groundwater Monitoring
Network — Monitoring
Objectives

Plate 22 Mound Groundwater Monitoring
Network — Unused Wells

Plate 3: Mound Groundwater Monitoring
Network

Groundwater Monitoring Program 32 Revision 1
Groundwater Protection Management Program Plan



LII i -'nr j rt‘ ’ :

Ot B
' .;Ir_ﬂ * - .
_ _--ﬁ 4

-¢-:mv ASTURaCE 'é o £
: = ——— _¢_[.|-|,,1 PR e




T L S s et AR R
CiaEEEEnEEENEEEENEE NEN
E T




Appendix A



Location
Consimency Original Or
With Project Aquifer  Hydro Helrase Futare
TEGD Complete Type  Regime Block Use
Mo Ta [BVA-L | BVAD Offwite Abandaoned
™ Yo BVAL| BVAD Offsite Absndossd
e Yes BVAU| BVAD Ooffaite ~ Abandoned
Ko Yea BVAL| BVAD Offsite Abandoned
Mo Yea BVA-L | BVAD Crffuite Abandoned
Hao Ta BYAL| BYAD Offuite Abandaned
Mo Yo BORE K Abandooed
Ho Yes BORK M Abandoned
T Ya Absndoned
™ Yo 1 Abandoned
b Ves BVAU| BYVAD Offaite Abandoned
Yes Ves BVA-U K Abandoned
Ye Yeu Us us C Abandoned
Ya Yes BVA-U| BVAD Abandoned
Yo Ya BVA-U Abandoned
Yo Ya BVA-U Abandoned
Yo Ya | BVAU Abandoned
Ho Yes BOWE Abandoned
Fo Ta o Abandoned
o Yes BDWE Abandoned
Ho Yo BYA-U Abandooed
Yes Yeu EVA-U Abandoned
You Yo BORK Abandoned
Yes Yes BORK | MAIN Q Abandoned
Yo Yes BOREK | SMPP D ‘abandoned
Yes Ve BORK | SMPP c Abandoned
Yes Yes BDRE | SMPP F “Abandoncd
T Yes BVA Abandoned
Yes Yes BVAU ‘Abandoned
Mo Yes Abandoned
Na Yes Abandoned
Mo Yes Abandened
Ha Yea ‘Abandoncd
No Yes Abancdomed
" Mo Yes BVA Offsite Abandoned
Na Ve BVA | BYAD Offsite Hone ldentified
Mo Yea BVAU| BYAD Otfaits Hone ldentified
[ Ya | HDRK | MAIN L Tone Identilied
™ Yea | BDRK I q Nooe Identified
Ho Yes BVA-U| BVA 1 None Identified
[ ~ Yes BVA BVA 1 Mone 1dentified
Na Yeu BVAU| BVAD Chffite Mo 1dentified
o Yo BVAU| BVAD | Offfsite Noae ldeatified
Yeu Y BORE | MAIN L Nooe ldeatified
Yo Yo BORE | MAIN N Haae ldeatified
Ya Yes BRDE, | MAIN 1 Mane Jdentified
Yo Yes BOEE | MAIN R Hone ldentified
Yo Ya BORK | MAIN ] Fome ldemified
Ve Yas | BVAU| BVAL Oiffmie Feome ldentified
Ve Ya BORK | MAIN ] Hooe ldentified
Yes Yea BDRE | SMPP-U Offite Hone 1dentifed
Yes Yo BVA-U| BVAD Ciffsite Hone Identifiod
Yes Yeu BVA-U| BVAD Orffuate Hone Identifiad
Ve Ve BVA-U| BVAD Ciffmte None ldentified
Yes T BVA-L| BVAD Offsite Mone ldentified
™ T BVA-L BYA C Hone Identified
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Location
Consistency Orriganal Or
With Project Aguifer  Hydro. Release Future
TEGD Complete  Type  Regime Black Use
Ves Yes BVA-U| BVAL Offaite Fone ldenti fied
Yes Ve BYA-U| BVAD Oifisite Nooe Ideatified
Ve Yes BVA«u | BVAd Oiffnite ~Fooe Weatified
Yea Yes BV BVA 1 Hone ldeatified
Yo Yeu BVAU| BVA ] Mot Mentified
Veu Yo BDRK | SMPP 5 Mone dentified
Yes Yeu BVA-U| BVA Offsite Noue ldentified
Ya Yes BORE | MAIN 3 Nane Identificd
Yeu Ya BVALU| BVA C ‘Mone Mdentified
Ya Yes BVA-U| BYA i Mane lentifiod
Yo Yes BYA-U| BVA ] ‘Hone Identificd
Ve Yea BDEK | SMPP F Fone ldentificd
Yes Ya BVAU| BVA B Hone ldentified
Ve Ves BORE | MADNEMPF| F Tone 1dentified
Ve Yes BORE | MAIN M Hone ldentified
Yo Ve BDRE | MAIN ] Toac Identificd
Yea Ves BDRK | SMPP F Hone ldeatified
TOUSRITE || Ve Yo BORK | SMPP F Tome Identifiod
5 Ve Yo BV, VA Cifarie None Identified
Vs Ta BVAL| BVA Ozt Mone ldentified
Y= Yo | BVA-U| BVA CHlane None ldentificd
Yes Yes BYAL | BYA Offsite None ldentificd
Yeu Yeu BDORE | MAIN Offuite Nane kdentificd
Yeu Yes BVALL | BVA Offfmite Nooe kdentified
Yu Yo BVAU| BVA C Heme Mdentified
Yo Ves BORE | SMPP 3] ‘None ldentibicd
Yeu Yes "HDEE | SMPF B Nooe Wentified
Yo Yes BVAL| BEVA B Mone Identified
Yes Yes BDRE | SMPP 1 Mane ldentified
Yo Ve BDRK. | SMPP | Feome ldentified
Vet Yau | BVA-U| BEVA CHffzite Mo Identified
Yes Yo BVA-U| BVA Cfte Mome ldentified
Yes BVA BVA B Mome ldentificd
Yo BORE | MAIN ] Mooe kdeatified
Mo Y= BDRE. | MAIN M Mooe Identificd
Yes BDRE. | MAIN N Hone ldentified
Ya Yex | BYAU| BVAD |  Ofisie None - Transherred Cremership
Ya Yes BVAL | BVAD Offsine Mone - Transferrod Cremesship
Ya Yes BVAL| BVA Diffwite Mane - Trnsferred Orwnership
Yo Yes BVA-L| BVA 3 OU-1 Remedisition Eflectivencss
Yeu Yeu BVA-U BVA 1 U1 Remedialtion Effectivenes
Yo Yeu BVA-U BVA 1 "DL-] Femedialtion EHectivencss
Yo Yo BVAU| BVA 1 OU-1 Remedialtion Efectivences
Yes Yo BORE, | SMPP [ DU-1 Femedistion Effectiveness
Yo Yes BYAU| BVA ] OU-1 Remedistion Elfectivencss
Yes Yes BORE SMPP [] TILU-1 Femediation Effectiveness
Ve Yau HDRK | SMPP ] U1 Romedistion Effoctvencss |
Yes Yea BVA-U BYA ] -1 Remsediation Effoctivensas
~Yes No OU-T Romedistion Effectivencss |
Ya Mo OU-1 Romodiation Effectivencss
Yo No OU-1 Remedistion EHectivencss
Yo Ho OU-1 Romedistion Effecivencss |
Yo Ha OU-1 Remedintion Effocivencss |
Yes Mo oU-1 Effectivenscss
Yeu ™ OU-1 Remediation Efectivencss
Yes Ho -1 Remsedintion Effectrvenes

Page2of§



Table A-| Monitoring well, production well and piesnmeter information for the Mound Plant and off-site

|

Location
Conmtency Owriginal O
With Praject Aquifer  Hydro Relcass Future
TEGD Complete  Type  Regime Black Use
Ve Mo OU-1 Remedistion Effectivensess |
Yo Ho OL-1 Remediation Effectivencss
K e OU-1 Remedistion Effectivencss |
Yo Yes BVAU| BVA 1 Production Well SDWA
Ve Yeu BVAU| BVA ] Production Well SLWA
Yo Yeu BVA BVA 1 Production Well SDWA
Ve Ve BVAU| BVA Orffaite Tiackground Monitoring
Y Yeu BYAL| BVA Offzie Background Manitaring
Ve Yes | BVAL| BVA Oiffaite Background Monitoring
Ve Yes BVAL| BvVA Offsite Tlackground Moaitoring
Yeu — Yes | BVAU| BVA Offaite Hackground Mogiloning
Yes Yes BORE | SMPP B Hackground Monitaring
Yes Yeu BYA-U BVA B Supplemental Monitoritg
Yo Ya | BDEK | MAIN H Supplcmeatal Monitoring
Y Yes BYA-L BVA B Supplemental Monitoring
Ves BVA | BVA 5 Supplementsl Monitoring
Ya EDRK | SMPFP B Supplemnental Monitonng
] Supplemental Monitonng
[] Supplemental Momtoring
] Supplemental Moaitoring
1 Supplemental Monrommg
B Yo BVA-U| BVA Oiffaine Sapplemental Monioring
Ya Yes BVAL| BVA Cftmiie Supplemental Monitoring BY A
Yo Ta BORE | MAIN [ Supplamental Monitoring
e Yeu s | = F Supplemental & Replace
Yes You s Us F Zupplemental Monitonng
Yes Veu s s - Supplemental Manitorisg
Yeu Yes BVA-U| BVAD Offfsite Supplemental Mortanng
Ve Yes Us | Us ] Supplemental Moaitanng
Yo Yes BYA-L| BVA-D Offaite Sopplemental Monitoring
Yes Yo | BYVAU| BYAD A Supplamental Moniloning
Yo Yo BVAL| BVA Offwate Supplemental Mondtoring
Ye Yeu BVAL| BVA Offmite Supplemental Momitoring
Yo Yes BORE | SMPP [ Supplemental Monitoring
e Yes BDRE | MAIN Offsine Supplemental Monitoring
Ve Ve BVAL | BVA Diffsite Rupplemental Moanonng
Yes Yo B L T Supplemental Monroring
Yo Yo BDRE | US C Supplemental Monitorng
Ve Ve BORK. | SMPP ] Supplemental Monitoring
Ve Yes BVAU| BVA Ciffsite Supplemental Monitoring
Yeu Wes BVAU| BVA "~ Offsise Supplemental Momitoring
Yo Yes IBVA-U| BVA Oiffwite Supplemenial Montonng
R ~Ym BVAU| BVA 1 Supplemental Monstoring
Yo Yeu BORE. | SMPP c Supplemental Monitoring
Ya Y | BVAU| BVA |  Ofmmee Supplemental Momitering
Ya Yes BVAL | BYA “Oiffsite Supplemental Momisaring
Yo You BVAL| BVA OhiEite Supplemental Maonitoring
You Yes TBVAL BVA Offmite Supplemental Monitoring
Yeu Mo BVA BVA | Eupplomental Moniloring
Fo Ya BORE | MAIN ] Supplamental Monitoring
o Yo BDRK | MAIN [ Supplemental Moritoring
Ho Yeu HDRK | MAIN 3 Supplemental Mositorig
He Yeu BORE | MAIN R Supplemental Moaitoring
Hao Yes BORK MAIN R Supplemental Monitoring
Mo HA BYA | BVA Difsite Supplemental Montoring
) NA BVA BVA |  Oftae Supplemental Monitoring
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Tuble A-1 honitoring well, production well snd piezometer information for the Mound Plant and aff-site

Location
Consistency Original Or
With Praject Al fier Hydro, Release Futare
Praject TEGD Complete Type Regame Block Use
08 Moo Mo NA BVA BVA Offmite Sapplemertal Monitoning
08 Mon. No HA BVA BYA Oifwite Supplemenial Monitoring
1935 08 Mon. Na NA BVA BVA Oifuite Supplemenial Monitoring
1932 08 Mon. No NA BVA BVA Offsite Supplemental Monitoring
1933 08 Mo, No HA BVA BVA Oiffrite Supplemeatal Monitoring
1950 08 Men. No NA BVA BVA Oiffite Supplemental Monitoring
1950 08 Man. Ho T NA BVA BVA Offsite Supplemental Monitoring
T 08 Mon. Mo NA BVA BVA Offuite Supplemental Mositoning
1950 05 Mon. Mo NA BYA BVA Offsite Supplemental Momitonng
OF Moo, Mo NA BVA BYA Offsite Supplemental Moaitornng
50 WMFPP o “HA BVA BVA Crffsite Supplemental Manitornng
WMFFF Mo NA BVA BVA Dffsite Supplemental Moniforing
WMFPP Ho NA BVA BVA [ Supplrmental Mortoring
130 [eNovd] “OU-1 RIFS Yes Ya | BVAU| BVAD Offae " Water Level Momitorng
] [5-Aug-¥5 OU-1 RITS Yes Veu BYAL| BVA Oiffuite Water Lovel Momtoring. |
7] OUSRUFS | Ya Y T N Water Level Monitoring
3] OU-5 ~ Ve Ya "BDRE. | SMPP 1 “one ldentificd
i — ous Vo Vo BORK | SMPP 1 Fiome Wentitiod
ous Yea Yes BVA BVA affaile Fome ldentificd
ous Yo Yes BVA BVA affsite Moue Ldmufed
E] oUs Yo Y BVA | BVA affaie Mone Identified
T T (V1] Yes Ta BVA BVA 1 None Identified
PO16 16-Mar-93 ou-s Yeu Yo ~BVA BYA e Mome ldentified
7 [eviara ous Yo Ya BVA BVA |  ofisee None |dentified
] TMar93 ou-9 Ve Yes BVA BYA alfaite Fione Identaficd
[-Feb-53 (Vi Yo Ta BVA BVA ot None ldentificd
1 | FTET==F] oU-5 Ve Ve BORE. | MAIN (s None Identified
13-Jan-53 ou-9 Yo Ya BDRE | MAIN C Mane Identified
Th-lan-52 (Vi) Yeu Yes — s (1] C Moo Identified
ous Ve Yeu BORK | SMPP C Hooe ldentified
ous | Ves Ya | BVA BVA offae Fooe dentifiod
[]iX] Yes Yea YA BVA o Hone ldentified
| YT o0 Yu Ya | BYA BVA ‘affsite Fome ldensified
93 ou-s Ya T BVA BVA offsite Hone ldentfied
L] 1-Feb-93 ou-9 Yes Yes BVA BVA affsie Moue Ldendified
Paas 3-Mar-93 ous Yo Y BVA | BVA offsite None [dentificd
PO36 15-Mar-53 ous Yo Yo BVA BVA e Mone Identified
ouU-9 Y Yo BVA BVA affuit “None Identified
P38 19-Mard3 ou5 Ve Yo BVA VA oltmie None ldcatified
M9 | OUS Yos Tes BVA BVA aifeite ‘Mone Identified
[9-Mar-53 oU-9 Yes Yes BVA BYA affsite Mone ldentifisd
P04 au-9 Yes Yes BVA | BVA offsite Fone Identified
ous Yes Yeu BYA BVA ‘oiisite Noae [dentificd
] ous Ya Ya VA BVA ] OU-1 Remedistion Clfioctivencss |
T-Nov-91 ou-e Ve e BVA | BVA i -1 Remediation Effectiveneas
I-bov-97 ou-s Yea Y= BVA BYA 1 D1 Romedistion Effectivencss
25-0ct-91 ous Yo Yes BVA BYA 1 OL-1 Remedistion Effectiveness
1 11-Jan-53 ous Yes Yes BVA BVA ] Supplemental
ZTH ou-9 Yeu Yo BYA BVA 5 Supplemental Monitoring
T1-Apr93 ou-9 Ve Yeu VA BVA oftsile Supplemental Monitoring
Tan-3 ous Ve Ves BVA BYA 5 Supplemental Moiring
1] ous Te Yes BVA BVA offsite Water Level Monitoning
T-Jen-03 o Yo Yo “HVA BVA B Water Level Monitonng
17-Mar53 O Yes Yo BVA BVA | ol Wiater Level Momitoring == 4]
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Table A-1. Monitoring well, production well and piessmeter information for the Mound Plant and off-site

Instalistion with Project  Aquifer  Hydm Fumure
LD, Diste Praject TEGD Complets ~ Type  Hegime Lise
MA - Not Available W - Mound Plant Production Well
BORK - Badrock MPE - New Property Evaluation
BVA - Buried Valley Aquifer BVAE - Buried Valley Agifer Evaluation
US - Unconsolidsted Sediments PWSP - Portable Water Standards Project
MAIN - Main Hill ERRI - ER Program Remedial Investigation
SMPP - SM/PP Hill DOE ES - Department of Energy Environmental Survey

GWTA - Groundwater Tritium Assesament TEGD - Technicsl Enforcement Guidance Document (EPA 1986)
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